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^ m m M- - ^ m m ^ ^ 
m ^ ^ ^ ^-^ ^ ^ ^ ^ f'l ^ 



I- ^ t >^ ?.J ^ ^ ^ S ^ 4 




2000/11/14 CCRC 940331 




i ^ ^mnm (1) 
^ m m 

^ ^ ^ ^ ^ ^ §: m m. ^ n > m m 
m ^ ^ ^ ^ }^ f'\ ^ ^ ^ ^ ^ ^ ^M. ^ 

# t * 

m ^ ^ (collagen) A - m ^ §: ^ ' ^a. j^i ^ ^ $m 
^ fal t ^ ^ ' ^ ^ A i^J^ ^ 'li- m ^ ^ ^ ^ ^ 

(prolyl) ^ & m m m & ^ " it ^ ± ^ ^ fUt ^ 
(triple-helical structure ) ° 

^ ' ^ ^ mso m & m m ^ : n^^^fm^^&^t^ 

^ ^ ^ ^ '\± ' tl^ X - f'i ^ ^ ^ ^ ^ la. ^ 

^ ' # - ^ # ^ ^ «^ t # >^ ^ 1^ 6^ l# ^ 

° 

m ^ ^ ^ ' a # ^ I ^11 Mil > I V M ^ V I 3!! # 

^ ^ ( 2 ) 4^ m §: ^ ^ 

(fibril-associated collagens with interrupted 
triple helices ;FACIT) ' tli^^ll -III ^XIV ^XVI^S. 

Ill m m ^ ^ ° 4^ m, m ^^^^ m ^ ^ ^ ^ m ' ^ 




0548-5921TWFptd ^ 4 H 



i ' ^mnm (2) 

( COL ) x/j ^ ' 3t^4¥^m 
^ (NC) m ^ n ^ 'A " ^IX«!#>f, ^^^fcitl^^^^tf:* 
* 'l± ° 

^ ^Mi ( doma in) > it #- ^ ^Mi # * ^'J 4a 'ffi^ 'fl ffii 
IM ' a ^ 14 ^ * -fe ^ ^ t ^ M >a Ji ^ ° itb 

:(1) #^;^^V ^IX ^ 1\ 3.111 ^ ^ J^. §: ^ ^ ^ n ' ^ 
IS] >f . ^ jk S ^ ( thrombospond i n ) t 60 ^ (heparin 
),%^#>fi;(2) ^AIigVII^#>^, ^^t'^^;&i^ 
^ ^ ^ iiL ^ ^ \ ^ m. m m §: ^ ( f ibronectin 

) $ ' % m ^ it m ^ % % ^ "f- ( von Wi 1 lebrand 
factor type A ; vWF ) ° 

/II jk S ^ ( thrombospond i n ) ^ — ^ ^ m §: ^ ' 

n ^ m %p .^B ^- .^ffl ^fe ^ M ft- t ^ ^ ^ s. m " % ^ 

l& F.I t ^ J£ ' ^ ^ ^ 5£ fl^ # ^ ^ ^ II ^ ^ ^ 

5fe m -f- # fl^ ^ -fe a ^ ( TG F yS, ) ^ }^ it ^ m ° 

(integrins) ^ ^^A^-fe^^al&^h^^tt ° 

# ^ ^ # 4t SI -f- 6^1 * ^ t it t ^ ^ ^ # - # ^ ^ 
?I ^ M ^ ^> ^ ^ m 4 # it ^ ^ ;^ # ^ o 

^ ^ - ^ m - ^-^^ tt¥r - ^ ^ % ^ ^4 ^i] ^ ' ^ 3--^ m 

m.m. ^ m i-^^. ^ ' ® ^ ' f^i # ^ # # # -ft <i ^ ^ # 
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i ^ (3) 







* 6 ^ ^ #7 


» 






^? A ^ ^ 






^ 6^J ^ ^ ° 














# 8^ 60 # 8^ A ^'J 






*a 60 A m ^ >^ ^<J 


m ^ (EST 


) t 




' ^ ^ t 


"IfL 




(bioinformatics 


) ^ it 






' ^ JJ'; ith. 5i li! 

//Aj AB- XJh 






^ IP 60 A il ^ >'¥ ^ 


^ Rl r M 




@ 


1 9 ^ # 






^itn^k ' * ^ 


60 >^ ?'J if. 






iil30 % ' ^ ^ 




rir- 
71^ 


^ *i ^ # ^ ^ 


o 























# ^ — ^ 






ill alM^y^. ^^^^^60 4^ 


it. 






( hCOLAl ) JSl ^ 




# 


(degenerate seauences 


) 

✓ 






tl ^ -ko f>l m ^ 






• 5 ^ St. ^ ?'J ( $- ^ 




♦ 




M 60 ^ ) ' 






^ >^ ^'J ^ M .^ij 5# : 5 >^ 


■a 




1"/ 


It >^ BiiL $T >^ 


2 I 












- ^ * ^fe 




t 


' ^ ^ 3^ ^ -(^^ - ^ A a; 1 M 








6 ' ^ # >^ ^'J ^ 






^ ■ I ^ if^ ^ m & m. J^- f^] ' ^ 








it ^ >^ -i^ ^/t 






o 








^ m ^ ^ - ^ m 












St 


a ^ - ^ 






o 








# 60 X - ^ iH 






^-#^3aAiIal^#>f. ^ 




60 




^ir ' ^ ^ : (a) 














t ( iH ^ M 






^ m } ; ( b ) ^ - it # 






n n ^ n ^ 






.^B Ife ' a it ^ ^ $n a I m. 








^ ; j-x ^(c) 1^ 






lit 1^ A 11 a 1 ^ # ^ ^ ° 
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i > ^mttm (4) 

^^^/^m^^%^^^j^ ^ ^ ^ f'l m ^ ^ ■ 5 ^ 
^ ^ % ^ ^ m ^ m ' A.^m^iKmti^-koxm^^^^ 
mm ^ ^\ ' i-x ^ m n m m ° 

m ^ ' T X ^ ^ m m ^ ^jt m m ^ ' 

tJL 3^ T • 

m 7f^ ^ ft m 

^lffl#, i^TFJ^X^^ SL M ( PGR ) ^ it ^ 6^ A 

al m0 J^-. ^ ^cDNA ,^ ^ ; ^ t ' ^ 1 it ^DNA le. : g 2 
it >^ ^ A i^McDNA -14 # as ; a A ^ 3 it ^ ^ ^ '^i? 

A HI a 1 ^ # ^ ^cDNA ^PCR A ^ ° 

^2 m m ir^ ^ ^ m ^^^.^ItBluescript 
KSCD/fi-. CO// (hCOLAl ) ^ ° 

^'^ m m ^ % m ^ ^ m >^ m a \ mm- ^- ^ ^ ^ 
m ^ n { )^ n m ^ ^ % ^ ) ^A$cf^M^m^m^ 
( >^ ^'j ^ life ^ : 1 ; i-x - ^ # >R ^ ) ° 

n ' ^Kyte-Dool i tt le ^Jc '14 ^/f ^ ^ i^u ^ ^ 

^ 5 SI ill ^ 4^ ^ ^ ^ *M A a 1 ^ # ^ ^ 

$^ n m ° 

^6S!#, illTf: : (A) ^ 5 0 9 (bp) -i: ^ >^ 
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£.-^mmn (5) 

m^^^ :5 (;f^=g^Sltl236-1845) ^ m if ' ir=fA^-§^^MiL 

# n^a ;5r .1 >t ® ; J-X >a ( B ) - ^ ^ ^ ^ 

t=f M ^J- ° 

^ 7 S IS ^ : ( A ) >^ A ^ # i t m ^ ^ ^ II A 5^1 

ai^#>^. ' ^ m -\- ^ m ^- ^ ^ m m 

(SDS-PAGE ) ;f/f ^ M ^ ' * t ' A #J *L ^ -f- # ;^ 

le, ; % \ ^ ^ n % ^ ^ ^ ' ^ 2 it a I ptg ^ ^2 

.jx B# ; ^ ^ 3 it a I PTG ^ ^3 ^ 5& >gL 5fe ; a ^ 
(B) ^ 1 it • M * ^- ^ flt ;ii ^ ^f/f .^4 ^1. ^ ^ ^ 

SDS-PAGE ;f;r ii J-x # .i, m ^ ^ : ^2 ^ 3 it - i^-i in. ^s. ^ m 

ifL m ^ ^ 3: m ; * t ^ 2 it >^ ^ ^ .^a >^ 

; ^ 3 it ^ I PTG 1^ 5f 2 >f9 ^ i^t >fb ^ >^ flfe ° 

^8 ffil # isj Tf: ^C0S7 ^ t ' 

^ ^ j£ 6^RT-PCR # ^ ; * t ' " -" ^ 1^ 1:^ n ; i-X 3." +" 

^^:tAiMal^#>f. 6^RT-PCR ^ 

; A #J ^ ^DNA # te. ° 

^9(A)-(C)®#, im^;^#a^:^AiI 
(hCOLAl)^^IX^(Col9al)>S.XIX^(Coll9al)#>f^^ 6^? 
^ ^ t ^ ?'J tb ' ^ t ' S ^1 ^ ^ ^ ^ fS] ^ ^ St 

' # ^o" -" ^ ft -fi tb # # # T S ^ fal Rl, ; ^9(C) ffl 

# iilt 

^ ^ m ^ n ^ m ^ ^M. f'l m ( est ) t 
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s--m^tm (6) 

j$- ^ ' m. ^ 0- ^ ^ ^ ^ f'l f ^ ^ ^ ^ ^ m. 

t - IS- # *t ^Mti 'li it ^ ' 

-T-itJt^W ' t7n^#^-fe6^X^^ft.;f^#;f^S^ ( cDNA ) ^ 

-t ^ ' it # A -^^ 5 7 ^S! ^ 1. ITf -f^ ^ '1^ d ' .^EST t 
^ ^ n ' 4f 5'J A -1:300 ^ ;^ >{ ' # ^ iH 

^ ^ m t # (Genbank Blast) 

(non-redundant ) & ® ' # f -J A ^^146 ^ # ( kb ) 
^ t S^^^ ^ n ( exon ) # ^ ?'J ( intron ) ^ IS: ; # 
:^fL th n ' a 5'J ^ 6^] 5f1 # t» ^ (open reading frame 
) ' ii a itb tf ;fg 6^ Sit 51 ' it .Tn it ^ iii itb ^ -1: ^ 

60 * ^fe t # t^t ° 

4^#a^m^#6^J^-fi:AiMalM^^. (hCOLAl) 

0 ' ^ m. jf- n c ^ n m ^ ■ ^ ) m ^ m ^ m 
^ ( ^ mi^^ : 5 ) -kp ^3 m m ° itb ^ a 

a 1 ^ # ^ ^ ig tl ^2, 865 ^Hl ^ ' ^ ^^954 m 

m ' ^^i^#^o4799,oooit^^ (Da) ' js- >{iL^ m ^ 
X m m ^ ^ ^ (hcoiAi ^ m ) > 5. ^ ^ ^ 

^ : 5 ^ S^ ;f ( tl ^DNA >$LRNA ^ ?>J ) 

^ ^ m ^ ^ ' JX A @ ^DNA ( genomi c DNA ) f'l ; ^ m 
% ^ ^ 4n ^ ^ ^ m 1 m ' T -f^ ffl ^ ^ jtb ^ # 
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5. » ^mnm (7) 

^ ^ m :^ :^5' >i: m ^ ^ ^ ^ 'i'f ^ ^ ^'^ ^ " -k^ ' ^ 

m ii^ ^ (degenerate codons ) ^ ^ f'l Jl ^ ^ M 

-fits ' ^s. ^J^ ^ ^ ^ ^ ^ ^ Jf- f'l " ' -»b^^3' ^ 

5 ' ^ ;^ t ^ 6^ ^ ' "is. ^ ^ ^ ^ m M ^ m 

' 0 itb ' m ^ ^ ^ '■ I ^ s. m 

?'J ^ ^ n 3^ X ifL ^ ^ ^ ^ ^ ^ ^ ' -tb >ji ^ # 6^ 

Ig.-^^)^ ° it^&'^J^^^^y^^^- ^Sambrook, et 
al., Molecular Cloning, A Laboratory Manual, Cold 
Spring Harbor Laboratory Press, New York, 1989 ° 

m ^1 ^ # m ^ ^ ^hcoLAi 1. s ' ^^^m/^mai 
M ^ ^ ^ & # -H- -fa t& ^MiL ( ^ 5 ffl m ^ ) ' ^ ^'J 

^ : ( i ) -ft I* ^ t a ® tl. ^MiL ( # ^ ^ 1^ 

^ : 2 ^ ^ ^ St. ;f ^>J ) ; ( i i ) IM- ^ i6L a ^ ^ j;^ 

^MiL ( ^ # >^ ^'i ^ ^ ^ ^ • 3 ^ ^ ^ ^ & >^ ) ; 

j;-^ ( i i i ) # ^ ^ ^1. ^Mi: ( ^ ^ ^ ^ «^ ^ 4 

^/t ^ ^ ^ & >^ ^'J ) ° itb ^ ^ 6^ - •^>S. M ' ii # @ ^ 

^/T # Jf. 6^ * 'fe 1 9 a # ^ ^ tb ^ ' ^ ^1- ^ A a 1 ^ 
^ ^ ^ ^ 4 ^FACIT ^ ;^ # ^ ^ o ^j^'^H^sfy^ 

iSL^ i% m ^ ^ ^ Km a \ j^. ^ ^ ' * ^ s ^ ^ 
^ m - f^m m ^ ^ ^ !^ ^ ^ ^ 

(transformation growth factor) 6^j/"#^b^^S#M ° itb 

St 6<j Ifl m a li ' ^ # >I4 ^ # ^ A. HI a 1 ^ # ^ ^ m 'flL 
^ m ^ t ° 
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s.-^mi^m (8) 

^ ^ ^ m n iS # te. ( ^^-l ^ ' i^L ^ # le, ) - >it ^ ^ 

# ' ^ ^ Mt tf] ^ ^ i^x A $r ^ ^ ^ ^ m ^ & m n ^f^ ^ 
% ^ ' 1-:^ # itb t m It ^ ^ it # 6^ A ( #J ^ ' "tat/ 

^ij ^ ^ # # i ) ^ ( 'f?'] :fen ' A ^ # g ) ^ i t ^ 

^ - ^ iH ^ ' 4^ # 8^ ^ ^ - $ ^j. m It ' 

>jf hCOLAl & ®it^$-JBluescript KS( + )mitt 
(Strategen) ' A ;& .^B 1 uescr i p t KS( + ) 
fEscheniGhia ccli DH5 a(hCOLAl) ' ii:^t#^®89^11^ 

) ' ^ # !^ J5;CCRC 94033 1 ° 

#.J m # Ji ^ ^ it ^ ' 1^ ifcb # * -sf 

# * ^ -f^r it t 6^] ^ ffij jtb 4^ St ^ ^ jE£ . J-X :i ^ jtb II 

A i^s a 1 ^ # ^ ^ ' % ^ ^ ^ n ■ \ ^ m 

^m, ^ n ° S itb ' ^hCOLAl #>^. ^^^^^^-tb^&^^ji 

- a -fi ^ ^ ^ 'f?'] t ' # )lf 1^ 11^ !^ : 5 

^ 4^ St # ^ ^ # ^ it ^ - ^ J£ ^ It t ' i-X # f -J - $ 

^ ^ ; ^4 ^'f S ^ # ^ ^ - it # ^ ^5 ^ .^a ^fe t ( 'fH 

' ^ * 4^ Ife ) ; ii ^ >^ a ^ :±.hCOLAl # ^ ^ 

# # T ' iS- # # ^ ^ # ^ ^ i ^ ; ^ ' .^4 .S. 
«li ^/T * J£ 6^ hCOL A 1 # ^ ^ ° -fb ^ EJ ijt 6^ # .fl ii ^ 4# J§'J 
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i ^ ^mtim (9) 

>t ^ it # ^ >fi itiz. ' r^^ ^^i ^ ^ m. m mm 

(Histidine Tag) §^ ^ ^ % ^ J^hCOL A 1 # ^ ^ ' 
^'J ffi 'fo 'l-i ^ ;f # rffj ^ .life, -fb ° 

iHi 4 ^ ffl 6^1 ^ ti] " # ^ " ^ " # ^ " ' tlU ^ m 

- i^V 'I± ^ >^ ?'J 5^ ^ 5. .is flfe ( m ^ ' >f> A .io |& ) 

# ' ^ # St ^ a >t ^ ^ >i. It 

(micro-injection) - DEAE- l^g ^ - ^ # ^ - ^1 # ^ 
( 1 i po f ec t i on ) ( e 1 ect ropora t i on ) ° 

t # ^ ^ ^ A 6^ € M A t ^ ( a ^ 4i ITf m 6^ B# fal t 
1^ ) T it ^ ' J-X ^ ^DNA ;ftl|it^5-^o^ ° f:#^^>j5t 

- >f IE ® 6^ € ^ ( Y?-J :feo ' 5 0 f 'J 2 0 0 0 4^ ) J^m M ^ ^ ^ 
T it e ° - 43: ^ 'ft m A .1^0. 1 5'j 5 00 m ^ 60 .^feDNA # ° 

nti^ yt'M ^ ^ ^ ^mi^ ':t m lb m 

(colubrine) >;t;m > m'M^^^^'^^Uit^&mi^ig 

# >r ' ^ ffl ^ # ^ .^B ^fe ° 

iU^X^m^Bj:-^^^}^ ' #J . DNA ^ - H ^ 
^ 60 it ^ ^ ^ ^ m ^ * ^ t ^ J£ >a EJ «)t .14 # ' # ^ 

* m ^ itb ^ # ^ A i m ^ ' ii ^ # ^Ausubel, F. 
M. , et al., Current Protocols in Molecular 
Biology, New York, 1 992 ; Sambrook, et al. ' _L 5c 

0. ; ^Davis, L. G. 'Methods in Molecular Biology, 
Elsevier, Amsterdam, NL, 1986 ° 

^^^^H^^-^m^ ' ^ 60 4^ St H ^ ^ f;t ^ 
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(10) 

^ n m ft :5-^>i-a • u ^ ^ ^ ^ ( probe ) 

?|-^ (primer) ' ^^m)^4^^^^3L^^^^^Pl > M. 
Jt : >^ ^ ?I ^ >^ ^5: > ^ -fe >^ >^ ^ ^ >^ ^ 

mit • ^ m m ^ ^ ° iS#Jii4^^>^-^^6^j-S: 

>^ ' # >!t it ^ ^ ( :ita T m ) >^ m # # ' 

' ^ ^ (hybridization) 6^j>S>^A^^5^>^# : 

^ ^ BL M (ampl ifi cation) 6^j)S.>^^ ° i£^#>t 
# 1^ ^ ^ iS ^ ^ ^i? ^ A tt m ^fe T ^ ° - 45: ffij t: ' ^ 
m. if ^ -k ^ ^ ^ m ^ ^ ^ - 'l^ ^ ^ M " m ib ' ^l^k 
ith ' m -S: >^ ^ ?'J M .'^.^ ^ : 5 ^ ^ 5 0 0 ^ ^ 

& ' H -fi iiiz. ' ^ ^ -S: ^'J ^ life -^>^ !fe ' b ^ ^ ^ ' # 

ifcb if ^1 ■^i ^ 6^ # - 'I± ° itb ' >^ ^ ^ ^ 

-f^ /I'J M ^ 6^ # - '14 JE. 4@ ^1 ° -fi iit ' ^ ?I ^ 6^] -fe >^ ;^ 

^ f'l m ■ b ^ 'j^^ 2Q m ^ ^ & ' Ji ith ' ^ 

f'l m -5 :^20-25 #1 ^ >^ ' ^ lit ^ ^ m ^# ^ 

^ — '!•* ° 

^ ^ ^ ' ^ >^ life ^ ' ^ ^ ^ m. f'l ^ ^ ^ m 

^ >M m ' -f?'J ' JiL '14 ^ tp 5l ^ -W M n - Sl M M 1% 

si ( -f^'J :5(n ' ^ ^ # ) ^ ^ ^ '14 - # >^ * 5^ ^ ^ ^ 

>5l M IMi it # >^ 5l * ° 
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i ^ ^mtum (11) 

i::^ ^ ^ ^ ^ ^'l m n ^ ' ^ ^ ^ n ^ ^ t M ^ 0: 

m ° ^'J M ^ # ^ ^ ' -f^ /-I'jhCOLAl ^ ^ ^ ^ m 

^ J£ ;5r ^ # ' ii ;f J% ;{p^ ' ^ -1 >t ( Northern 
blot) ^ ^ ^ >i: (Southern blot) - ^Sl m SL >t 

( in situ hybridization ) - ^ ^ ^ f>\ >i ^ ' ^ 
lib ^ # * -t ^ T ^ ' -ft ffi ^ -f- 5- ^ 4^ 'f4 6^ ;r ' 

i^j -^r a # ^ ^ # m ffl ^ >^ ° ^ ffi ^ # 8^ ^ ?l 

^ ' j-x /"FjJhCOLAl ' ^sii^if^. 

^ ' ^^m^^m^^J^M (RT-PCR) - 5' -RACE 

(Rapid Amplification of cDNA End) - 3' -RACE # ; tk 
^^it^^^t'^J^ ' ^ n ^ ^ ^ m ^ ^ ^\ ^ m ^ 
^m^0. ^ M ( PCR ) ^ :^ }t ' ^ ^ ^ ^ m ^ il ^ 

^ ^ m ^ ^ ^ ^ $n a 1 m m ^-^ ^ ^ 'i'f ^ ^ m 

m ' m ^ ' ® >t ° m -ko ' ^ )if itb ^ II ^ # ^ ^ :^ ® 

^ ' ffn ilf ifcb la is. ^ ^ ^ ?'J ^ Hfe : 5 ^ ?'J 

'^^^m^>^. 0!^^M$l^^(tL^^^m) ' :^ -f^ ^ ^ m 

-to a ^ ^{^ ' ^'J ffl ;^ ^ A III a 1 M # .f. ^ ^ it e ^ 

>^ # ffl ' -tti> # ^ 4^ # 8^ Ig, "# ° 
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i ' ^m^m (12) 

m ' il # ^ -f?-] -ffi ^ ^ ^ ^ #J m ' ffrj ffi m ^ # 
Hfl ^ ^ # ° 



^;;fe#Jl : hCQLAl ^cDNA it ^ 

>f^. ^ Clontech SMART RACE cDNA it ^ # M a it ^ 
hCOLAl cDNA ° * - 'I± ilt ?i ^ ^ * A ill 

S H iS =^682J15 ( Genbank 1^ M.AL034452 ) ^/r ^ 

# ° -r ^ ' m ( g ) A. m m ^ ^s. ^ >^ ^ m ^rna 

(Clontech ) ' ^it ^ Super scr i pt I I # K Se. ^ — 'fi 
51-^5' -GGTTCACCTTTGCTTCCCTTAG-3' (Ait^^682J15m 

cDNA ° >if jtbcDNA ^ =k ^5' -RACE .S. m ' ^ -I- - 14 !l 
5' -TTGGCCCATTAATCCTCGGTTTC-3' ( M ;!r^hCOLAl cDNA 

^- §^1 823-1 845 ) a ^ # ^s. ^/f ^ # 6^ it ffi ^1 ^ ' # -fe 
>^^^300^^*=i-6^it^>t#7 ° ^#6^>S.>!ti^^50^fh 
) m M ^ f ' ffl Gene Amp PCR M.96 0 0 
(Perkin-Elmer Cetus) i^nit.^t ° 

^ # m ^?CR A ^ ^ ^ n ^Genbank t ^ * t tb 
m ' € # - -fe >^ 1 4 6 kb ^ ^ # >1>J ^ ^ >^ ^ it ^ ^ ' 
ii j-X itb t5: tf # - '14 ?i ' i-X « it ^ ^ ^ .^>^ >^ ^ ^ 
hCOLAl cDNA ° ^ A 6^ A * M ^ m ItRNA 
(Clontech) ' >f^ ^ Super scr i pt I I # if IS ie. ^ S ^ ^ 
^ (ol igo-dT ) 51 ^ ' ffij >^ ^ ^ - ^cDNA ° # ^ 




0648-592 lTWF ptd ^ 15 5 



i ^ ^B^tzm (13) 

' ^i^M^^s^Mi^^^ ' m ^ ^ - '\± ± m- ^\ ^ 

5* -ATTCCTGGGCCACCTGGTCCGATA-3' i n M ^ m. ^ :i*708F5 
(Genbank ^ !feAL0 31 78 2 ) Mi^' i-^ ^ -it^ f m m ^ ^ ^ 
f'\ ) ' i-X A T ^51 51 i^5' -CTAATAGTTTGGTCCTTTTCT-3' ( 

5t 6^ ^ ffij it ^PCR if ^ m " m^^m-kS.m2.Q kb 

M ^ t i77 T ' ji a Sma 1 I 6(j PR ^ >flL it 5'J 
Bluescript II KS( + )^^t (Strategene) > # $'J — i 

^ ^ ' *^4Sttl^^^2S ' 4- ^ ^Bluescript 
KS( + )/ Escherichia coli DH 5 a; ( hC OL A 1 ) ' 
j:-#^;^^^mii«t'^^^^#.^>^!fe ^CCRC 940331 " 
* >^ ^ # ^ ^4 ' ^ itbPCR >^ 4^ ^ ^ - ^ ^ 6^hC0LAl F^l 

n m ° 



# 2 : g St ^ 

aSanger ft m a ¥ St ^ ^ it (Sambrook, et 
al . , 1 989 ) fln it e ^ St ^ >^ ° ilf # ^ Ampl i Taq # 

^ ^ >^ ( Perk in- Elmer ) ffij ^ # ' ii a ^ -ft « ^ # ^ 

^ tft it: ^ ° # a^a a 3 7 7 i f<? ^ >^ >^ ffQ ;t >^ 

(Perkin-Elmer) ' m ^ ^ ^ f'l ^ ^ ^ (sense) ^ 
& ^ (antisense) ^it^^E^tS. ohCOLAl cDNA^^^f^^St 
Jf- C ^ f'l m ^ ■ ^ ) A m # ^ 6^ ^ St ;f ?'J C Jf- f>l 

mt^^^ '■ I ' j'X#--^#'f^*) M^^^3git ° 
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i ^ ^mttm (14) 



■ Jb >r .1 >t ^ ^ 
)lf^^2^^poly(A)+ RNA ^ ^ n ^a. ^ C tL ^ ' m ^ 

A jk f- ) 6^ A M ^ ^ >r * >t ( It i CI on tech > 

7780-1 ) ' 1^ ;^ 6032P- -^^ ( 509 4^ ; M M ^ 

^iS^^hCOLAl cDNA >K -^^ ^ §^1 236-1 845 ) '>it60°C 

J-XExpressHyb it ^ # 5C. >Si 1 « Ji j.x2x SSC/0. 1 

%SDS ' >fe ^ >S T ^ >f ' m 'ik # J-XO. 2x SSC/O. 1 % 
SDS ' ^60 °C >f >^1 8^ ° <^ ^ /5 - fL t(> ^ ^ -f^ JI7RNA ± m n 
BS ^5. o dh >t ^ *r ^ :l(o ^ 6 ® ^/f ^ ' ill 4^ # ^ 



5' 
) 

5' 

( 



#J4 : hCOLAl ^ n ^ J^. ^ m ^ ^ m. & -fb 
ilf hCOLAl cDNA ^ ^ ^ f»f1 tf It ^ ' J-X 51 
-ATGGCTCACTATATTACATTTCTC-3' ( ^ ^cDN A 6^ 5 ' (1 ^ 

-TTAGTGATGGTGATGGTGATGCTCATAGTTTGGTCCTTTTCTG-3' 

° m n n. 6^DNA ^ j-X m ^ i^t ^b > JL a Nco I 1% f 'J ii 
^^3E^^^pET 15b t (Novagen) ' i-X 
(Klenow ) >1^^)if^;fi^°^fitb^?^^ll#^^A^ 



-fi it 
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i ^ ^mt^m (15) 

#gBL2i (DE3)t ° n ^ ^ A m n ^ ^siv > ^ ^ 

^ -S: ^ ife ^ ^ >t (OD600 nm ) itO.TBf . a 1: ^ 1 

mM ^ xf. >fA^, ^ IL It ^ (I PTG ) ' If ^ ' ii >ft .^a i 

# ^ ^ -1:2-3 ' a * Jl^hCOLAl # * 6 ; * ^ 
(lysate) iit ^ m m- ^ ^ m m (SDS-PAGE 

) ^ # ' m ^ i kDa 6^ ^ ^ t * # ^ . ^ 

^ 7(A) ffl m ^ ° 

iS- # J-X 5 , 0 0 0 xg # 'O 3 0 ^ It ' .iB g flfe a S 

( PBS ) >f ^ife. ' M. ^ ^)Lm '<j ° )if m 

#m>f^20*^^^l mM^:&f:&*^iia (PMSF ; ^ ^ K 

# #'J t'J ) 6^1 PBS t ° ^ m }^ }^ m n ^ M. 'S. i^-J^ ^ 
Is Ife ^ ° .^s i ^ 4^ J-X 3 0 , 0 0 0 xg ^ 4 0 It ; Jl >f >^ 
E ^ ^- € m It f- ( 5 * ) ' i$.0. 5 * fh/ ^ ' ii j^X 
50 mM Tris-HClli#r>J^ (pH 8.0) ^ m ° f^>l:£J'X^;t40 
mM ^^jk ^ n m >^ ^ ° ^ §^jhCOLAl # ^ ^ ^ 
#250 ml -)jk ^ m ^ m ^ ^ a ^ ° )lf itb >t ^ 

^ # ii «^ *SDS-PAGE ^ # ' a ^ m & (Coomassie blue 
) ^^^l.>ife^i^*A^h^98 kDa ^ 'flL ^ :t - ^ ^ ^ ^ ^ 
(:ko^7(B)ffl ♦ ^-It) ° I^Q^ ' )lfi^.^*<'fb^^^#Hp^- 
PVDFm-L ' 3L ^ ^3. ^ m m. ^fi ^ (anti-histidine tag 
ant i body ' ^ ^ Clontech ) ' :^ ^ 7(B) ffl ^/f ^ ' ^2 

it ^ ^ ?f J!& ^g: |& ; ^2 3t ^ ^^1?1G ^2 ^ ^s. ^ 

^ ^ m ^ ° f3itt ' #-^-f-f:>^98 kDa^iL^ 
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i - ^mt^m (16) 
m, ^hCOLAl # ^ ^ - 

^;5fe^?'J5 : hCOLAl ^ Bl ^ ^ .^g ^ ^ ^ ^ 

* #J4 m if St ^ ^ ^ ^ ^ f^l # ft ^ 6^jhC0LAl 
c D N A ^ j-x ^ .^4 'fb ' ii J. j-x Pme I 60 ?k f 'J ii i/7 -fi -ii it ^ 
5. ^ J£ m UpcDNAS. 1 t ( ^ ^ ^ E A * >i4L ft; 
(PCMV) ; It i Invi trogen ) ' ^4 i-X ^ l^!? 1^ (Klenow) >? 

° )ifitb^3^^^aSuperfect (^^Qiagen) 
!7r, # ^ (transfect) ^ ft; 4^ ^C0S7 t ' ii ^ ^ ^ 

lQ%m^:&Lyf (fetal bovine serum ; FBS ) ^^DUEU ^ 

(Life Technologies) tJ^# ° i^#48'hBf^4 > 
^<3lOMli.^s^ ' ^ ^ ^ ^RNA ° :$iO. 2 ^ A :^RNA ' ii ix 
Oligo dT51^2fe^t/S.## (reverse transcription) 
m ° # if tl: ' '^"Pr ^^M- m. ' ii a ;^pcDNA3. 1 ^ It 
JL ^T7 ^BGHrev 51 ^ it ^PCR ° ^RT-PCR M ^ :5tn ^ 8 ffl m 

-f: ' ^ Tf: m # ^ 60 ^ ^ M ^ »t ft? #7 .^ffl ^ t ^ J£ ° 

- #A ' M *Kyte-Dool i 1 1 1 e i^^ ^Jc ^ ;j=/f ^ j^f $i 60 

I 60 m !^ Si:(signal peptide) ' ® # >I'i ^ # ^ A a 
1 M # * 6 m 'fiL 5fe 60 fal t (extracellular 
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i > ^mmn (17) 

matrix)" 

« DNASTAR® ^m. ' m^^m^/^$^a\mm^-^'^^ 
^ m & m n n ^ ^19 ^ ^ ^ it n ' #j5'J^^ 
^ M i: ^ 6^ ^ I X ^ X I X ^ ^ ^ ^ ' ^ m & jf- n 

m (identity ) ^-j >^ 24 % ^ 2 7 % ' M ^ ^ ^9 ® ^ 
^ ' IM ^ * ^ ^ ^ ^ II ^ ^ ^ ^ ° 

m # i-x |3t ^ ^?'J E -i- ' * ii ffl a 

PI ^ 4l # ' ^ 1^ itb ^ # :t- ' :^ ^ 4^ # # # 

II E 1^ ' t ^ ^ n ^ ^ ^ ^ M if^ ' a itb ;^ # ^ ti 

ffi ' t ^n.^k m ^ ^ if ^ ^'i m m ^ ^ ^ ^ ^ = 

^ * 

;^ ^ -1 ( SEQ ID NO : 1 ) 

( i ) ?>J # m ; 

(A) -fe ^ : 954 ^ & 

( B ) ^ ^ ■ m & m 

( i i ) -f- ^> ^ : ^ 6 t 
( i i i ) # : 

( A ) z m ' ^^ m a I m m M ^ ^ 

(B) ^ >fe t m : /p=p*- '^s. & m m s^" 




i ^ ^mtim (18) 

HAHYITFLCHVLVLLLQNSVLAEDGEVRSSCRTAPTDLVFILDGSYSVGP 
ENFEIVKKHLVKITKNFDIGPKF IQVGVVQYS D YP VLE IPLGSYDSGEHL 
TAAVESILYLGGNTKTGKAIQFALDYLFAKSSRFLTKI AVVLTDGKSQDD 
VKDAAQAARDSKITLFAIGVGSETEDAELRAI ANKPSSTYVFYVEDYIAI 
SKIREVHKQKLCEESVCPTRIPVAARDERGFD ILL GL D VNK KVK KRI QLS 
PKKIKGYEVTSKVDLSELTSNVFPEGLPPSYVFVSTQRFKVKKI UDL URI 
LTIDGRPQIAVTLNGVDKILLFTTTSVINGSQVVTFANPQVKTLFDEGWH 
QIRLLVTEQDVTLYIDDQQIEWKPLHPVLGIL INGQTQ IGKYSGKEE TVQ 
FDVQKLRI YCDPEQNNRETACEIPGFCLNGPSDVGSTP APC ICPPGKPGL 
QGPKGDPGLPGNPGYPGQPGQDGKPGYQGIAGTPGVPGSPGIQGARGLPG 
YKGEPGRDGDKGDRGLPGFPGLHGHPGSKGEHGAKGDKGSPGFYGKKGAK 
GEKGNAGFPGLPGP AGEPGRHGKDGLMGSPGFKGE AGS PGAPGQDGTRGE 
PG IPGFPGNRGLHGQKGEIGPPGQQGKKGAPGHPGLMGSNGSPGQPGTPG 
SKGSKGEPGIQGHPGASGLKGEPGATGSPGEPGYHGLPGIQGKKGDKGNQ 
GEKGIQGQKGENGRQGIPGQQGIQGHHGAKGERGEKGE PGVRGA IGS KGE 
SGVDGLKGPAGPKGQPGDPGPQGPPGLDGKPGREFSEQFIRQVCTDV IRA 
QLPVLLQSGRIRNCDHCLSQHGSPGIPGPPGP IGP EGP RGL PGL PGR D GV 
PGLVGVPGRPGVRGLKGLPGRNGEKGSQGFGYPGEQGP PGP PGP EGP PGI 
SKEGPPGDPGLPGKDGDHGKPGIQGQPGPPGICDPSLCFSVIARRDP FRK 
GPNY 95 4 



m m 






■ 2 (SEQ 


ID NO: 2 


^ n 




m. 






(A) 






: 171 ^ 




(B) 






: ^ * 





( i i ) ^ ^ ^ ■ 

( i i i ) n 'l± ' 

( A ) ;g # : # ^ ^ # # S tfe ^MlL 




50 

100 

150 

200 

250 

300 

350 

400 

450 

500 

550 

600 

650 

700 

-750 

800 

850 

900 

950 



i 
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i - ^mmn (19) 



DLVFILDGSYSVGPENFEIVKKHLVNITKNFD IGP KF I QVGWQ YSD YPV 50 

LE IPLGSYDSGEELTAAVES ILYLGGNTKTGK AIQF AL DYL F AKSSRFLT 10 0 

KI AVVLTDGKSQDDVKD AAQAARDSKITLFAIGVGSETEDAELRAIANKP 15 0 
SSTYVFYVEDYIAISKIREVM 17 1 



3 (SEQ ID NO: 3 ) 



>^ 1^ It ^ 
( i ) ^ f>] ^ Wl 

(A) -h ^ 

(B) fl^ X 

( i i ) fl> • a 

( i i i ) # 14 : 

( A ) ;g ^ : - ^ jfa- S ^ ^ 1. t& ^Mi 



18 3 1$ S §^ 
a$ 



GFDILLGLDVNKKVKKRIQLSPKKIKGYEVTSKVDLSELTSNVFPEGLP? 50 

SYVFVSTQRFKVKKIWDHJRILTIDGRPQIAVTLNGVDKILLFTTTSVIN 10 0 

GSQVVTFANPQVKTLFDEGWHQIRLLVTEQDVTLYIDDQQIENKPLHPVL ISO 
GILINGQTQIGKYSGKEETVQFDVQKLRI YCDP 18 3 



( i ) n- n ^'41 

(A) ^ 

(B) ffi ^ 

i (ii) ^ ^ ^ 

( i i i ) # 'fi : 



4 (SEQ ID NO: 4 ) 

5 0 9 m 




0648-5921TWF-pid 



^ 22 1 



i ' ^mtim (20) 

( C ) ;g ?4 : # ^ ^ J9!7 ^Mi 

(D) ^ ^ t m : /p=p*= m. & m ^ S^" 



GKPGLQGPKGPPGLPGNPGYPGQPGQDGKPC-YQGI AGTPGVPGSPGIQGA SO 

RGLPGYKGEPGRDGDKGDRGLPGFPGLHGHPGSKGEHGAKGDKG3PGFYG 10 0 

KKGAKGEKGNAGFPGLPGPAGEPGRHGKDGLHGSPGFKGSAGSP GAP GQD 15 0 

GTRGEPGIPGFPGNRGLHGQKGE IGP PGQQGKKGAPGHPGL HGSNGS PGQ 200 

FGTPGSKGSKGEPGIQGHPGASGLKGEPGATGSPGEPGYHGLPGIQGKKG 250 

DKGNQGEKGIQGQKGENGRQGIPGQQGIQGHHGAKGERGEKGEPGVRGAI 300 

GSKGESGVDGLMGP AGPKGQPGDPGPQGPPGLDGKPGREFSEQF IRQVCT 3 50 

DVIRAQLPVLLQSGRIRNCDHCLSQHGSPGIPGPPGPIGPEGPRGLPGLP 40 0 

GRDGVPGLVGVPGRPGVRGLKGLPGRNGEKGSQGFGYPGEQGPPGPPGPE 45 0 

GPPGISKEGPPGDPGLPGKDGDHGKPGIQGQPGPPGICDPSLCFSVI ARR 50 0 
DPFRKGPNY 509 



;f ^ 1^ ^ 

( i ) n 4# m 

(A) 

(B) ^ 
( i V ) ^fi ^ 



5 (SEQ ID NO: 5 ) 
2,865 ^ & m 
: cDNA 



( V ) 4# '\k : A. $n al 



atggctcactatattacatttctctgcatggt-tttggtgccgcttcttcagaattctgtg 60 

t. cagct gaagac ggggaagt aagat caagtt gr cgtactgct ccgacagatt tagct tt c 120 

ate ttagatggc tc tt at agtgt tggc ccagaaaact ttgaaat agtgaaaaagtggct t 1 80 

gtcaatatcacaaaaaactttgacatagggccgaagtttattcaagttggagtggttcaa 2 40 

t at agt gact ac cc tgtgct ggagatt cc tc tc ggaagct at gatt caggagaacat tt g 3 00 



I 
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i ^ ^mtH.m (21) 



acggc^gcagtggaacccatactccacccaggaggaaacacaaagacagggaaggccatc 3 60 

cagtttgcgctcgattacctttttgccaagtcctcacgatttctgactaagatagcagtg 420 

gtactt ac ggac ggcaaacc cx;aagat gacgtc aaggacgcagc cc eagc agcaagagat 4 80 

agt aagat aacattatttgc tat tggt gt tggt tc agaaacagaagat gccgaacttaga 540 

get att gc caac aagc ct tc gtc tacttatgtgttttatgtggaagactatattgcaata 6 00 

tec eaaat aagggaagtgat gaagc agaaac 1 1 tgtgaagaat c t gt cc gtc caacacga 6 60 

att ccagt ggcagc tcgtgatgaaaggggattt gatattc ttttaggtttagat gtaaat 720 

aaaaaggt taagaaaagaat acagc tt tc ac caaaaaagataaaaggatatgaagtaac a 780 

tcaaaagttgatttatcagaactcacaagcaatgttttcccagaaggtcttcctccatca 840 

t at gtatt tgtgtc tact caaagat tt aaagtc aagaaaatt tgggat tt at ggagaat a 9 00 

c taact at tgat ggaaggcc acaaa tagc agt t ac ct taaat ggtgtggacaaaatc 1 1 a 9 60 

ttatttacaacaaccagcgt aat taat ggct cacaagtggtt acctttgctaaccctcaa 1020 

gttaagacgttgtttgatgaaggctggcaccaaattcgtctcttagtaacagaacaagat 1080 

gtgactttgtatattgatgaccaacaaattgaaaacaagcccttacatccagttttaggg 1 140 

ate ttgat caat gggcaaacccaaatt ggaaaatatt ctggaaaagaagaaact gtt cag 1200 

t tt gat gt cc aaaagt tgcgaat ct ac tgtgac cc agaacagaacaaccgggagacagc a 1260 

tgtgagattcctggattttgccttaatggtcccagtgatgtaggttcaactccagctccc 132 0 

t gt att tgtcct cc gggaaaacc aggact tc aaggcc ccaaaggtgac cc tggactgcc t 1380 

gggaac cc tggc tacc ct ggacaac ct ggtc aagatggtaagcc tggatatc agggaat t 1 44 0 

gcagggac ac caggtgtt cc aggat ct cc aggaat ac aaggagc tc gaggac taccaggt 1 50 0 

c ac aaaggagaaceagggcgagatggt gacaagggtgatc gt ggac tt cc tggt ttt cc t 1560 

gggctt catggc at gc caggatc aaagggtgaaat gggtgcc aaaggagacaaaggatc a 1 62 0 

c ct ggatt tt at ggcaaaaagggtgcaaaaggt gaaaaggggaatgct ggct tc cct ggc 1 68 0 

ctccctggacctgctggagaaccaggaagacat ggaaaggat ggat taat gggt agt cc c 1740 

ggt ttc aagggagaagcaggatc cc ct ggtgc t cc ggggc agga tggaac ac ggggagag 1 80 0 

c ct ggaat cc caggat tt cc tggaaac cgaggatt aatgggc caaaagggagaaatt ggg 1860 

c ct ccaggacagcaaggaaaaaaaggagc cc cagggatgc ct ggtt taat gggaagc aat 1 92 0 

ggc tcacc aggc cage ct ggaac ac eg ggat ct aagggaagc aaaggt gaac et ggaat t 1 98 0 
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S.-^mtH.m (22) 



c aagggat gc ct ggg gct tc tgggc tc aagggagaac caggagc aacgggtt cc ccagga 2 04 0 

gaaccaggatacatgggtttacccgggattcaaggaaaaaagggggacaaaggaaatcaa 2 100 

ggtgaaaaaggtatt.cagggtcaaaagggageaaat:ggsagacagggaattccagggcaa 2 160 

c agggaat cc aaggcc atjcaJ:gg?:gcaaia©ggagagagag,gt:^.e.eie)gggag;aacct.gcf^ 2220. 

gtccgaggtgccattggatcaaaaggagaatctggggtggat.ggcttgatggggcccgca 2280 

ggtcctaaggggcaacctggggatccaggccctcagggacccccaggtttggatgggaag 2340 

cccggaagagagtcttcagaacaatttattcgacaagtttgcacagatgtaacaagagcc 2400 

c agctacc agcc tt ac tt cagagtggaagaatt agaaatt gt gate at tgcc tgtcc caa 2460 

c at ggc tc cc cgggtatt cc tgggc cacc tggt cc ga taggc ccagagggtccc agagga 2 52 0 

ttacctggctcgccaggaagagatggt gt tcctggattagtgggtgtccctggacgtcca 2 580 

ggtgtcagaggattaaaaggcctaccaggaagaaatggggaaaaagggagccaagggttt 2 640 

gggtatcctggagaacaaggtcctcctggtcccccaggtccagagggccctcctggaata 2 700 

agcaaagaaggtcctccaggagacccaggtctccctggcaaagatggagaccatggaaaa 2 760 

c ct ggaat cc aagggc aacc aggcc cc cc aggc at ct gcgac ccatcactatgtttt agt 2 82 0 
gtaatt gc cagaagagat cc gtt cagaaaaggacc aaact at tag 2 865 




atggctcaccacactacatttctctgcatggcctt ggtgc t-gct tc ct cagaat tec gt g 
t tagct gaagac ggggaagt aagat caagt t gt cgtactgct cc gacagat t tagc c tt c 
ate ttagatggc tc tt at agtgt tggc ccagaaaact ttgaaat agtgaaaaagtggct t 
gtcaat at cacaaaaaac tt tgacatagggc cgaagt ttatt caagtt ggagtggtt caa 
t at agt gact ac cc tgtgct ggagatt cc tc tc ggaagct at gatt caggagaacat tt g 
acggcagc agtggaat cc at act ct ac tt aggaggaaacacaaagacagggaaggcc ate 
cagtttgcgctcgattacctttttgcxraagtcctcacgatttctgactaagatagcagtg 
gtactt ac ggat ggcaaa tc ccaagat gacgtc aaggatgcagc tc aagc agcaagagat 
agt aagat aacatt at tt gc tat tggt gt tggt tc agaaacagaagat gc cgaactt aga 
gctattgccaacaagccttcgtctacttatgtgttttatgtggaagactatattgcaata 
t cc aaaat aagggaagtgac gaagc agaaac tt tgtgaagaatc tgtc tgtc caacacga 
att ccagt ggcagc tcgt gatgaaaggggat tt gatat tc tt tt aggt tt agat gtaaat 
aaaaaggt taagaaaagaat acagc tt tc ac caaaaaagataaaaggatatgaagtaaca 
t caaaagt tgat tt at cagaact cacaagcaat gt tt tec cagaaggt ct tc ct ccatc a 
t at gtatt tgtgtc tact caaagat tt aaagtc aagaaaatt tgggat tt at ggagaat a 
t taact at tgat ggaaggccacaaatagc agtt ac ct taaat ggtgtggacaaaatc tt a 
t tattt ac aacaaccagc gt aat taat ggct cacaagtggtt acctttgctaaccctcaa 
gtt aagac gt tgtt tgat gaaggct ggcacc aaat tc gtc tc tt agtaac agaacaagat 
gtgact tt gt at at tgat gaccaac aaat tgaaaacaagc cc tt ac at cc agtt tt aggg 
ate ttgat caat gggc aaacccaaatt ggaaaatatc ctggaaaagaagaaaet gc t cag 
t tc gac gc cc aaaagc cgcgaac cc ac tgtgac cc agaac agaacaac eg ggagacagc a 
t gt gagat tc ct ggat tt tgcet taat ggtc cc agtgatgtaggtt caaetccagctcee 
t gt att tgtc ct cc gggaaaacc aggaettcaaggccccaaaggtgaccc tggactgcc t 
gggaac cc tggc tacccc ggacaac cc ggcc aagacggtaagcc tggatatc agggaat t 
gcagggac ac caggtgtt cc aggat ct cc aggaat ac aaggagc tc gaggac taccaggt 
t ac aaaggagaacc agggcgaga tggt gaeaagggtgatc gtggacttcctggttttcet 
gggctt catggc at gc caggate aaagggtgaaat gggtgcc aaaggagacaaaggatc a 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
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cctggattttatggcaaaaagggtgcaaaaggtgaaaaggggaatgctggcttccctggc 1 680 

c tc cct ggac ct gc tggagaacc aggaagac at ggaaaggat ggat taat gggt agt cc c 1 74 0 

ggtttcaagggagaagcaggatcccctggtgctccggggcaagatggaacecggggagag 1800 

cctggaatcccaggatttcx;t.ggaaaccgaggattaatgggccaaaagggagaaattggg 1860 

cctccaggacagcaaggaaaaaaaggagccxrcagggatgcctggtttaatgggaagcaat 192 0 

ggc tcacc aggc cage ct ggaac ac cgggat ct aagggaagc aaaggt gaac ct ggaat t 1 98 0 

c aagggat gc ct ggggct tc tgggc tc aagggagaac caggagc aacgggt t cc ccagga 2 04 0 

gaaccaggat ac at gggt tt acc cgggat tc aaggaaaaaagggggac aaaggaaat caa 2 10 0 

ggt gaaaaaggt at tc agggtcaaaagggagaaaa tggaagacagggaat tc cagggcaa 2 160 

c agggaat tcaaggcc at catggtgcaaaaggagagagaggt gaaaagggagaacct ggt 2220 

gtc cgaggtgcc at tgga tc aaaaggagaat ct ggggtggat ggcttgatggggcccgca 2280 

ggtcctaaggggcaacctggggatccaggtcctcagggacccccaggtttggatgggaag 2340 

cccggaagagagttttcagaacaatttattcgacaagtttgcacagatgtaataagagcc 2400 

cagctaccagtcttacttcagagtggaagaattagaaattgtgatcattgcctgtcccaa 2 460 

catggctccccgggtattcctgggccacctggtccgataggcccagagggtcccagagga 2 52 O 

t tacct ggtt tgcc aggaagagatggt gt tc c t ggat tagtgggtgtc cc tggacgt cc a 2 58 0 

ggtgtcagaggattaaaaggcctaccaggaagaaatggggaaaaagggagccaagggttt 2 640 

gggtatcctggagaacaaggtcctcctggtcccccaggtccagagggccctcctggaata 2 700 

age aaagaaggt cc tc caggagacc caggtc tc cc tggcaaagatggagacc at ggaaaa 2760 

c ct ggaat cc aagggc aaccaggcc cc cc aggc at ct gcgac cc at cact atgttttagt 2820 
gtaattgccagaagagatccgttcagaaaaggaccaaactattag 2 865 



^ m ^ 



2 . ^ ^ n ^- M ^ m % \ ^ ^ ¥^ ^ 

3 . ^ ^ n ^ M ^ m %2 pf\ ifL ^ ^ 

( i ) -kp n m - 2 m ^ ^ it ^ n % m ^ 

(ii) ;^ m ^ • m ^ ^ m- ^ m ^ m ^ 
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( i i i ) ^ ^ n m 



■ 4 m yf-^ ^ m ^ ^ ^ 



4 - :?(o t tt # ^'J H ^ ^ 1 m i4 ^ 4^ ^ ' ^ 

m m (DNA) .S. 4t It §^ (RNA) ° 

5 . t tf ^ ^ @ ^ 4 m i4 ^ ' ^ 
It 4^ ^ # X ^"DNA (cDNA ) a ^ S ItDNA ° 

6 . - ^ A q; 1 M # ^ ^ ' ^ ^ ^ ^ ^ 
^ ® & Si >^ ^'i ' 

MAHYITFLCHVLVLLLQNSVLAEDGEVRSSCRTAPTDLVFILDGSYSVGP 
ENFEIVKKULVNITKNF DIGPKF IQVGVVQYS DYP VLE IPLGSYDSGEHL 
TAAVESILYLGGMTKTGKAIQFALDYLFAKSSRFLTKIAVVLTDGKSQDD 
VKDAAQAARDSKITLFAIGVGSETEDAELRAIANKPSSTYVFYVEDYIAI 
SKIREVHKQKLCEESVCPTRIPVAARDERGFD IL L GLD VNK KVK KRI QLS 
PKKIKGYEVTSKVDLSELTSNVFPEGLPPSYVFVSTQRFKVKKIUDLURI 
LTIDGRPQIAVTLNGVDKILLFTTTSVINGSQVVTFANPQVKTLFDEGUH 
QIRLLVTEQDVTLYIDDQQIENKPLHPVLGIL INGQTQ IGKYSGKEE TVQ 
FDVQKLRI YCDPEQNNRETACEIPGFCLNGPSDVGSTP APC ICPPGKPGL 
QGPKGDPGLPGNPGYPGQPGQDGKPGYQGIAGTPGVPGSPGIQGARGLPG 
YKGEPGRDGDKGDRGLPGFPGLHGHPGSKGEHGAKGDKGSPGFYGKKGAK 
GE K(J^i AGF PGL PGP AGE PGRHGKDGL HGS PGF KGE AGS PGAPGQDGTRGE 
PGIPGFPGNRGLHGQKGEIGPPGQQGKKGAPGHPGLHGSNGSPGQPGTPG 
SKGSKGEPGIQGHPGASGLKGEPGATG3PGEPGYHGLPGIQGKKGDKGNQ 
GEKGIQGQKGENGRQGIPGQQGIQGHHGAKGERGEKGEPGVRGAIGSKGE 
SGVDGLMGPAGPKGQPGDPGPQGPPGLDGKPGREFSEQFIRQVCTDVIRA 



SO 

100 

150 

200 

250 

300 

350 

400 

450 

500 

550 

600 

650 

700 

750 

800 



1 
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QLPVLLQSGRIRNCDHCLSQHGSPGIPGPPGP IGP EGP RGL PGL PGRDGV 85 0 
PGLVGVPGRPGVRGLKGLPGRNGEKGSQGFGYPGEQGPPGPPGPEGPPGI 90 0 
SKEGPPGDPGLPGKDGDHGKPGIQGQPGPPGICDPSLCFSVIARRDPFRK 95 0 
GPNY 954 

o 

7 . * tf ^ ^ij a g 6 m it ^ A a 1 ^ # ^ 

^ , * t # #'J ffi ^ 1 4^ ^ m >^ ^ ° 

8. ^ n ^ m m ^1 ^ m ^ ^ ^ m a \ m m ^ 

^ ' ^ # : 

( i ) ^Jto ^ ^.1 1^ !fe : 2 m ^ ^ # ^ ^ t S ^ 

DL VF I LDGSYS VGP EMF E IVKKHLVM ITKNFD IGP KF I QVGVVQYSD YPV 50 
LE IPLGSYDSGEHLTAAVES ILYLGGNTKTGKAIQFALDYLFAKSSRFLT 100 
KI AVVLTDGKSQDDVKD AAQAARDSKITLFAIGVGSETEDAELRAIANKP 15 0 

SSTYVFYVEDYIAISKIREVM 17 1 > 

( i i ) -i^ mn^^ I 



GFDILLGLDVNKKVKKRIQLSPKKIKGYEVTSKVDLSELTSNVFPEGLPP 50 
SYVFVSTQRFKVKKIUDLURILTIDGRPQIAVTLNGVDKILLFTTTSVIN 10 0 
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